INTRODUCTION
days after infection ( Figure 2B) , relative to sPBS. On day 3 post-injection, the majority of S. aureus injected 6 7 animals retained a strong bioluminescence signal, although the mean BLI signal was not significantly different 6 8 than sPBS injected digits ( Figure 2B) . After post-injection day 3, most S. aureus injected animals exhibited a 6 9 substantial decrease in BLI intensity, with signal intensity approaching that of sPBS injected controls (this 7 0 group was stratified as 'Subacute infection' for histological analysis). However, two mice retained a robust 7 1 bioluminescence signal until the experimental endpoint ( Figure 2C ), (these mice were stratified as 'Active 7 2 infection' for histological analysis. Clinical markers of infection 7 5 Daily weights were also measured for all animals as weight loss is an indication of persistent infection. The weights obtained on Day -1 were normalized to 100% and reported as percent body weight lost during the 7 7 infection process. Infected animals had significantly lower weights as compared to the control animals on day 2 7 8 through 10 (p < 0.05) (Figure 3) . Gross observation of the infected digits for all animals showed development 7 9 of fusiform swelling which persisted even with the loss of bioluminescence signal (Figure 4) . This feature was 8 0 notably absent in animals in the control group that received an intra-sheath injection with saline. 8 3 For histological analysis the animals were divided in 3 different groups: control group, active infection (animals subacute or resolving infection resulted in a more structurally disorganized tendon phenotype, than was evident 9 4 in the sustained infection. Two animals in the infected cohort displayed a phenotype that resembled cortical Pyogenic flexor tenosynovitis is a devastating hand infection. However, despite its heavy disease burden, there 0 0 remains no animal model that accurately recapitulates this disease process. In this study we demonstrated the Bacterial bioluminescence is a common method to track propagation of bacteria with lux operons, such as 1 7
Histological characterization exhibits cellular infiltration and tissue disorganization
Xen29 [12] . Previous studies utilizing Xen29 note bioluminescence signal peaking at around post-infection day 1 8 3, and remains elevated until post-infection day 7, before beginning to dissipate; a timeline that matches well 1 9
with the pattern observed in our study. [9, 13] Using bioluminescence as a proxy for the presence of bacteria, we 2 0 found that infected mice had elevated signals throughout the first 7 days, at which point all but two of these 2 1 mice lost signal. Clinically, these mice exhibited the same signs of flexor tendon infections and weight loss as 2 2 those with persistent signals. We believe that these data demonstrate two possible outcomes of untreated flexor infectious process, and inflammatory hypercellularity, cessation of BLI signal can be attributed to multiple 2 6 causes and does not necessarily mean that the infection was cleared. Previous studies have suggested that this 2 7 may be due to a metabolic shift in the bacteria into a dormant phenotype like those found in biofilm, or that the 2 8 bacterial chromosome has lost the Photorhabdus luminescens lux operon required for bioluminescence.
9
Alternatively, this might suggest that there was a lack of substrate within the tendon sheath to produce the 3 0 protein, or the bacteria have been eradicated [9, 14, 15] . In addition, low bioluminescence from an intact protein 3 1 may also not be observable. Daghighi et al., showed in their study that despite loss of Xen29 signal in 7 3 2 animals, 4 out of 7 remained culture positive [16] , suggesting that while a positive BLI signal indicates that that 3 3 the lux operon is present -and by extension Xen29, the loss of BLI signal does not necessarily mean total 3 4 clearance of infection. We do think that given the clinical outcomes of fusiform swelling and continued weight 3 5 loss into day 10, that these mice were likely at a subacute level of infection. Our clinical findings mirror that of infection, with weight as a main outcome measured. Infected mice weighed 3 8 significantly less than the controls and was inversely associated with BLI signal intensity. Maximum weight 3 9
deficit was observed at the same time as the maximum signal intensity , consistent with similar studies that 4 0 track weight loss, infection, and bioluminescence signaling [13, 17, 18] . At 7 days, though 3 of the animal lost 4 1 bioluminescence signals, weight remained significantly lower until day 10, suggesting that either infection was 4 2 not completely eradicated at that time, or that the disease burden slowed recovery. Histologically, we observed the presence of a cellular infiltrate in the tendon sheath and the surrounding tissue Day 3, Day 7, and Day 14 for histological examination of the right hindpaw. weight values were used to normalize percent weight increase or decrease for each individual mouse. formation, suggesting the infection transitioned to osteomyelitis. Images were taken at 4x 5 2 magnification. 5 3 5 4
